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Prey Records for the Eastern Indigo Snake
{Drymarchon couperi)
Dirk J. Stevenson'*, M. Rebecca Bolt^ Daniel J. Smith', Kevin M. Enge^
Natalie L. Hyslop'^ Terry M. Norton'•^ and Karen J.
Abstract - Prey items for the federally protected Easteni Indigo Snake (Drymarchort
couperi) were compiled from published and gray literature, field observations, necrop-
sies, dissection of museum specimens, and personal communications from reliable
sources. One hundred and eighty-six records were obtained for 48 different prey spe-
cies. Anurans, Gopher Tortoises, snakes, and rodents comprised ca. 85% of the prey
items. Most records (n = 143) that mentioned size were from adult indigos; 17 were
from juveniles. Prey records were collected from 1940-2008 and were available for all
months of the year. These data confirm that Eastern Indigo Snakes eat a wide assortment
of prey of varying sizes. This strategy allows D. couperi to potentially forage success-
fully in many different types of habitats and under fluctuating environmental conditions,
a valuable trait for a lop-level predator that requires a large home range.
IatroducHon
Drymarchon couperi Holbrook (Eastern Indigo Snake), with a maximum
recorded total length of 2629 mm, is one of the largest snakes in North
America (Conant and Collins 1991). It has been federally listed as Threat-
ened since 1978 under the Endangered Species Act (US Fish and Wildlife
Service 1978). Drymarchon couperi is diurnal and mostly terrestrial (Layne
and Steiner 1996, US Fish and Wildlife Service 2008). Of the two main hunt-
ing strategies employed by snakes (ambush predator vs. active forager; see
Mushinsky 1987), D. couperi is generally regarded as a wide-ranging, active
forager (Hyslop 2007, Landers and Speake 1980, Moler 1992, Smith and
Voigt 2005). In portions of its range, D. cottperi spends the cooler seasons
(November-March) in xeric upland habitats such as Pimts pahtstris Miller
(Longleaf ?'mG)-Aristida stricta Michaux (Wiregrass) sandhills, where
individuals frequently shelter in Gopherus polyphemiis (Daudin) (Gopher
Tortoise) burrows (Hyslop et al. 2009a, Stevenson et al. 2009). During
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the warmer months (April-October), these snakes may move considerable
distances to lower and wetter habitats such as mesic pine flatwoods, hydric
hammocks, or hardwood swamps (Breininger et al. 2004, Hyslop 2007,
Smith and Voigt 2005, Speake et al. 1978).
Drymarchon couperi forage in a variety of habitats and have been ob-
served sticking their heads into stump holes and burrows, patrolling the
margins of wetlands, prowling thickets and brush piles, investigating rodent
nests and burrows, and climbing in pursuit of Pantherophis alleghaniensis
(Say) (Rat Snake) (Hyslop 2007; Layne and Steiner 1996; P. Moler, Gaines-
ville, FL, pers. comm.; A. Nielson, Punta Gorda, FL, pers. comm.; D.J.
Smith, 2009 unpubl. data). Drymarchon couperi is not a constrictor; prey is
approaehed rapidly and swallowed alive or immobilized/killed by the mus-
cular chewing motions of the predator snake (Keegan 1944, Moulis 1976).
We conducted the current study to bring together all available information
regarding the diet of I>. couperi in an attempt to answer the following ques-
tions: What types of prey are preferred? During what seasons/months does
D. couperi forage?
Methods
We compiled D. couperi prey records based on I) a comprehensive re-
view of the published literature and technical reports, including the results
of recent D. couperi studies we conducted in Georgia (Hyslop 2007; Norton
et al. 2004; Stevenson et al. 2003, 2009) and Florida (Breininger et al. 2004,
Smith and Voigt 2005) (« - 115 records); 2) our personal observations (« ^
27 records); 3) dissection of museum specimens housed at the herpetoiogical
collections of Georgia Southern University, Statesboro, GA (formerly the
Savannah Science Museum Collection [Williamson and Moulis 1994]) (w ^
12 records); the University of Florida Museum of Natural History, Gaines-
ville, FL (H = 2); and the University of Central Florida, Orlando, FL (/? = 5
records); and 4) interviews with experienced field biologists, commercial or
recreational snake hunters, and local residents who lived on sites inhabited
by D. couperi {n ^ 26 records).
We compiled prey records for wild D. couperi only, and included prey
records of radio-transmittered D. couperi released and tracked at their origi-
nal capture sites following transmitter implantations (Hyslop 2007, Smith
and Voigt 2005) and juveniles hatched and raised in captivity before being
released (Smith 1987).
When data were available, we listed the date, size (snout-vent length
[SVL] or total length [TL] in mm), and sex of the corresponding D. couperi
for each prey record, and the literature citation or name of the individual
from which the record is based. Additionally, we characterized each prey re-
cord as follows: examination of feces of captured individuals held briefly in
the laboratory (F); dissection from a necropsied specimen or from a museum
specimen (N); observation from the field (O); regurgitated by or palpated
from a snake (R); or unknown (U). We classified D. cozi/jen < 1000 mm TL
as juveniles, and snakes >1000 mm as adults. We treated those records where
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multiple eggs (e.g., a clutch of turtle or bird eggs) were recovered from the
same D. couperl on the same date as a single prey record.
We determined proportions for the four major prey types (Anurans,
Gopher Tortoises, snakes, and small mammals), and calculated 95% confi-
dence limits (Beyers et al. 1984). We subdivided the D. couperi prey record
data into three categories: 1) males and females, 2) juveniles and adults,
and 3) Georgia snakes and Florida snakes.
Results
We compiled 185 separate vertebrate prey records for D. couperi totaling
47 species: I fish, 1 salamander, 3 anuran, 1 crocodilian, 3 turtle, 1 lizard,
24 snake, 4 bird, and 9 mammal species (Appendix 1). Anurans, Gopher
Tortoises, snakes, and rodents accounted for 158 (85.4 %) of these records,
with snakes accounting for 91 (49.2 %) of the records. Ten of the 41 (24.4
%) specimens we necropsied or dissected contained prey. Table 1 provides
the proportions of the four major prey types for D. couperi by sex (males and
females), size (juveniles and adults), and state (Georgia snakes and Florida
snakes).
Invertebrate prey records (n = 10), many of which probably represent sec-
ondary ingestion, were limited to one slug and insects (beetles, caterpillars,
unidentified insects). These prey records include three instances of carrion-
feeding by D. couperi (shark [Chondrichthyes], Lithobates sphenocephalus
Cope [Southern Leopard Frog], and Pantherophis guttatus (L.) [Red Corn-
snake]). Aminimum of 16 individual D. couperi contained multiple prey items.
Specific size of the predator D. couperi was available for 72 individuals
(6 juveniles, 66 adults) and an additional 49 snakes were recorded as adults
without being measured; 160 prey records were available for these snakes
(Fig. 1). Prey documented for juvenile D. couperi included a Anaxyrus ter-
restris (Bonnaterre) (Southern Toad), two Glass Lizards (Ophisaurus sp.),
a Thamnophis sauritus (L.) (Eastem Ribbonsnake), a Cemophora coccirtea
(Blumenbach) (Scarletsnake), a Diadophis punctatus (L.) (Ring-necked
Snake), a Red Cornsnake, seven Sistrurus miiiarius (L.) (Pigmy Rattle-
snake), a juvenile D. couperi, and the aforementioned slug and insects. The
distribution of prey records per month (Fig. 2) was: 6 (January), 3 (February),
2 (March), 2 (April), 7 (May); 9 (June), 9 (July), 5 (August), 4 (September),
9 (October), 10 (November), and 4 (December).
Discussion
This review reinforces prior conclusions from other researchers that
D. couperi is a eurytrophic species (Layne and Steiner 1996, Moler 1992).
Our study corroborates the findings of Landers and Speake (1980), who
reported that D. couperi preys primarily on amphibians, small Gopher Tor-
toises, snakes, and small mammals. The diverse food habits of D. couperi,
combined with its high vagility (Breininger et al. 2004, Hyslop 2007, Smith
and Voigt 2005, Speake et al. 1978), allow individuals to forage success-
fully in a wide variety of habitats (xeric pinelands, scrub, flatwoods, hydric
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hammocks, wetlands, and disturbed landscapes such as ditch banks within
sugarcane plantations, agricultural fields, and suburban neighborhoods) and
may enable populations to endure the efíects of adverse environmental con-
ditions (e.g., droughts, see Stevenson et al. 2003). In addition to frequently
moving between habitats, D. couperi have among the largest home ranges
of any North American snake (ca. 809-1214 ha [2000-3000 ac] for some
Georgia males; Hyslop 2007, Layne and Steiner 1996, Speake et al. 1978).
Our only documented fish-predation event by D. coitperi was one in-
stance of carrion-feeding on a shark. We also located a single instance of
80
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Figure 1. Prey records for Juvenile (n = 17 records) and adult («= 143 records) East-
ern Indigo Snakes (Drymarchon couperi).
Table i. Proportions (P) and lower (LCL) and upper (UCL) 95% confidence limits for major
prey types for Eastern Indigo Snakes categorized by sex, age, and location.
Males
Females
Juveniles
Adults
Georgia
Florida
P
0.17
0.13
0.07
0.15
0.16
0.17
Anurans
LCL
0.13
0.09
0.06
0.13
0.12
0.13
UCL
0.21
0.16
0.09
0.17
0.20
0.21
Gopher tortoises
P
0.20
0.06
0.00
0.17
0.24
0.08
LCL
0.15
0.04
0.00
0.14
0.20
0.05
UCL
0,24
0,09
0.00
0.19
0.28
0.10
p
0.54
0.69
0.86
0.50
0.52
0.56
Snakes
LCL
0.48
0.64
0.84
0.47
0.47
0.51
UCL
0.59
0.74
0.88
0.53
0.57
0.60
Small mammals
P
0.10
0.13
0.07
0.19
0.08
0.20
LCL
0.07
0.09
0.06
0.16
0.05
0.16
UCL
0.13
0.16
0.09
0.21
0.11
0.24
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D. couperi preying on a salamander. However, captive D. couperi readily
consume live Carassius auratus (L.) (Goldfish), minnows (Cyprinidae).. and
dead mullet (Mugilidae) (D. Alessandrini, Cincinnati, OH, pers. comm.; V.
Johnson, Auburn, AL, pers. comm.), and we suspect that wild snakes forage
in seasonal "dry-downs" where receding water levels concentrate fishes,
amphibians, and other vertebrate prey. Lizards are also poorly represented in
our summary data (Appendix 1). This result could be an artifact ofthe data-
set, as several species of lizards including/lno//s carolinensis Voigt (Green
Anole), Fleistiodon {= Eumeces) laticeps (Schneider) (Broadhead Skink),
Pleistiodon {= Eumeces) inexpectatus Taylor (Southeastern Five-lined
Skink), Ophisaurus ventralis (L.) (Eastern Glass Lizard) and Ophisaurus
atteuuatiLs Cope (Slender Glass Lizard) that commonly occur sympatricatly
with D. couperi are readily consumed by wild-caught captive adults and
their hatchlings (Moulis 1976, Williamson and Moulis 1979; V. Johnson,
pers. comm.). We believe, however, that D. couperi are seldom successful in
capturing fast-moving, secretive, and/or arboreal lizards (e.g., Aspidocells
sexlineata (L.) [Six-lined Racerunner], Plestiodon [= Eumeces] spp. [toothy
skinks]) under natural conditions, and the small size of many lizards makes
it energetically costly to pursue them.
Our review indicates that D. couperi is capable of subduing and eating
sizeable prey, including Crotalus spp. (rattlesnakes) up to ca. 1000 mm TL
and adult Sigmodon hispidus Say and Ord (Hispid Cotton Rat), and that
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Figure 2. Monthly distribution of prey records (« = 70) for Eastern Indigo Snakes
(Drymarchon couperi).
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multiple food items are often eaten within a short period of time. In Guate-
mala, a Drymarchon melamirus (Boie) (Blaek-tailed Indigo Snake) that was
2950 mm TL was observed swallowing a I683-mm TL Boa constrictor L.
(Boa Constrictor); this same individual also contained a 953-mm TL Atro-
poides nummifer (Rüppell) (Jumping Viper) (Duellman 1963). Conversely,
large D. couperi may sometimes consume fairly small prey items relative to
their size. For example, the stomach of a 1637-mm TL adult male D. couperi
from Long County, GA, contained a hatchiing Red Comsnake (ca. 250 mm
TL). The observation of a large male D. couperi that fed repeatedly on Pipilo
erythrophthalmits (L.) (Eastern Towhee), (R. Ashton, Newberry, FL, pers.
comm.; see Appendix 1 ) is noteworthy. On three occasions, Ashton observed
this snake lying motionless on the ground near a small artificial pond, where
it successfully ambushed Eastern Towhees when they came to bathe.
The diet of hatchiing and juvenile D. cotiperi in the wild remains poorly
known. Layne and Steiner (1996) mention that insects were the only food
items in stomachs of three juveniles ranging from 493 to 591 mm TL. From
the limited number of records that we report herein, it does appear that juve-
nile D. couperi, similar to adults, often feed on snakes. Additional sympatric
prey species (i.e., not listed in Appendix I) that were consumed by young
D. couperi (captive hatched from wild-caught females) included tadpoles
of the Southern Leopard Frog, Scaphiopus holbrookii (Harlan) (Eastem
Spadefoot), and a number of snakes including the Regina rígida (Say)
(Glossy Crayfish Snake) and Lampropeltis triangulum (Holbrook) (Scarlet
Kingsnake)(Moulis 1976; V. Johnson, pers. comm.). Young £>. couperi gwv^
rapidly, reaching 1250-1450 mm TL by their second winter (Stevenson et al.
2009) and presumably feed often to meet energy requirements.
Clearly, D. couperi are strongly ophiophagous, and the frequency of can-
nibalism in wild populations merits further study. As documented for Georgia
and some Florida locations, D. couperi of various size classes concentrate
seasonally in the same xeric upland habitats, potentially utilizing the same
Gopher Tortoise burrows (Hyslop et al. 2009a, Smith and Voigt 2005, Steven-
son et al. 2009). In addition to the instance of cannibalism listed in Appendix
1, Smith (1987) documented cannibalism at her northern Florida study site,
where a yearling D. couperi was consumed by a larger yearling.
Drymarchon couperi were observed feeding, or prey items were docu-
mented, during every month of the year. The eleven instances that occurred
in January-March were all from Florida. Snakes in the northern part of the
range (southern Georgia) restrict their above-ground movements and forag-
ing during January-February when low temperatures (nighttime lows of-4
to +4 "C, daytime highs of 13 to 18 "C) are common (Hyslop 2007; D.J. Ste-
venson, unpubl. data). Adult female D. couperi annually lay clutches of 4-14
eggs (Hyslop et al. 2009b; Moulis 1976; V. Johnson, pers. comm.) during the
spring. We documented only a single instance of an adult female D. couperi
feeding during the winter (Appendix 1 ), suggesting that gravid females may
limit food intake prior to oviposition.
Our study indicates that D. couperi is a predator of a wide diversity of ani-
mals, including invertebrates, fish, anurans, salamanders, small crocodilians,
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turtles, lizards, snakes—including venomous species—birds, mammals,
and the eggs of vertebrates. Although certainly not dietary specialists per
se, small turtles (including young Gopher Tortoises), anurans, rodents, and
snakes figure prominently in the diet of wild D. couperi.
Where their ranges overlap, burrows of the Gopher Tortoise are likely
important to the foraging ecology of D. couperi; of the prey species we
compiled, the Southern Toad, Gopher Tortoise, Coluber flagellum (Shaw)
(Eastern Coachwhip), Heterodon platirhinos Latreille (Eastern Hog-nosed
Snake), and Crotalus adamanteus (Palisot de Beauvois) (Eastern Diamond-
backed Rattlesnake) are known to frequently shelter in tortoise burrows
(Jackson and Milstrey 1989; D.J. Stevenson, unpublished data.). Thus, at
sites where D. couperi inhabits upland pineland ecosystems (e.g., sandhills,
pine flatwoods and scrubs), it is vital to employ the appropriate habitat
management or restoration techniques (e.g., prescribed fire, mechanical or
herbicide thinning of hardwoods, etc.) that foster the open-canopied, grassy
Longleaf Pine environs preferred by Gopher Tortoises and D. couperi (Land-
ers and Speake 1980. Hyslop et al. 2009a, Means 2006). Because adult D.
couperi have large home ranges, often travel between upland and wetland
habitats, and commonly prey on upland species (e.g.. Eastern Coachwhip,
Gopher Tortoise) as well as wetland species (ranid frogs, aquatic snakes),
our study underscores the importance of large contiguous tracts that contain
both upland and wetland habitats connected by intact habitat corridors to the
conservation of D. couperi.
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